This paper presents an economic model of how teenagers' outlooks-specifically their locus of control-affects human capital investments. Locus of control, or internal-external attitudes, is a psychological measure of a person's belief regarding the causal relationship between their own behavior and outcomes. The effect of eighth graders' locus of control on their subsequent decisions to complete high school and to attend college is empirically examined using the National Education Longitudinal Study. The results indicate that locus of control does indeed strongly influence the decision to graduate from high school. The model has testable implications that distinguish it from a model in which locus of control is a proxy for unobserved ability. The empirical results suggest that locus of control operates through teenagers' expectations of the returns to human capital investments.
Introduction
In most economic models of the decision to complete high school or attend college, individuals weigh the benefits of continuing schooling against those of dropping out. Economic models have typically ignored teenagers' outlooks as a factor relating to their educational decisions.
For, example, teenagers who believe that the likelihood that they will find a high paying job depends little on their human capital investments but more on luck, fate, or other "external" factors might be more likely to drop out of high school. On the other hand, teenagers who believe that their human capital investments or other "internal" factors will have a strong impact on their future opportunities might be less likely to drop out of school. Thus, the "internal-external" outlook or "locus of control" of teenagers may have an impact on human capital investment.
Education researchers have long recognized the relationship between locus of control and educational attainment. For example, in 1966, the "Coleman Report" found that locus of control was strongly related to academic achievement. In fact the report found that African-Americans "who gave responses indicating a sense of control of their own fate achieved higher on the tests than those whites who gave the opposite responses. This attitude was more highly related to achievement than any other factor in the student's background or school" (Coleman 1971 ).
This paper introduces the psychological concept of locus of control into the human capital investment model. It does so by allowing an individual's assessment of the relationship between the probabilities of labor market success and human capital investment to depend upon their internalexternal outlook. This model implies that teenagers with an internal locus of control should be more likely to make educational investments. Importantly, this model has testable implications that distinguish it from a model in which locus of control is simply a proxy for unobserved ability.
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The paper proceeds as follows. Section 2 describes the psychological concept of locus of control and its role in decision making. Section 3 describes past and recent research relating psychological measures and other non-cognitive skills to educational and economic outcomes.
Section 4 presents an economic model relating locus of control to a teenager's decision to graduate from high school. Section 5 describes the data used for the empirical analysis, the National Education Longitudinal Survey (NELS). Section 6 reports the results of the empirical analysis and Section 7 provides an empirical test between our model of locus of control and one in which locus of control is a measure of ability. Section 8 provides a discussion of the stability of locus of control.
Section 9 concludes.
The Role of Locus of Control in Decision-Making
Locus of control, or "internal-external" attitudes, is a psychological concept. Psychologists have found that individuals have "a generalized attitude, belief, or expectancy regarding the nature of the causal relationship between one's own behavior and its consequences" that can influence a variety of behavioral decisions in everyday situations (Rotter 1966) . Individuals hold beliefs regarding whether situational outcomes are due to his or her own efforts or whether the outcomes are the result of luck, chance, fate or the intervention of others. Individuals who hold beliefs that outcomes are due to their own efforts have an "internal locus of control" while individuals who hold beliefs that outcomes are due to chance have an "external locus of control" (Maddux 1991) . Thus, the psychological trait, locus of control, is often referred to as "internal-external attitudes" in the social science and psychology literature.
Locus of control is believed to form during childhood and stabilize during adolescence 4 (Sherman 1984). Rotter (1966) hypothesized that an individual develops a generalized expectancy of control when reinforcement is perceived as contingent on his or her behavior. Behaviors that result in reinforcement serve to strengthen the perception of control. On the other hand, when reinforcement fails to occur, the generalized expectancy will be diminished or extinguished. Over time, expectancies for a given situation result from the individual's reinforcement history as well as generalization from other experiences that involve reinforcement. Furthermore, control expectancies are predicted to develop most quickly and be most malleable when then individual has relatively few experiences.
Research appears to support the hypothesis that there is a correlation between chronological age and perception of control (Sherman 1984) . Specifically, it is believed that as children age, their perceptions of control become more internal. Sherman studied the developmental trends in perceptions of control in children and adolescents aged 8 to 13 through a combination of crosssectional and longitudinal methodology. Cross-sectional results show that there is a statistically significant increase in internality with increased age. Specifically, there is an increase in internality from ages 8 to 10, with a general flattening in the trend from ages 11 to 13. A significant deviation in this trend is evident in the groups of thirteen year olds, who tend to become more external.
Longitudinal results are consistent with the cross-sectional results and show a general linear trend toward increasing internality with older children more internal than the younger children. There are no significant differences in this trend based on sex of the children.
Kulas's (1988) study examined the short-term stability of locus of control in young adolescents. His results show that over the course of a year, there were small but insignificant changes in locus of control for both boys and girls. However, there are sex differences in short-term 5 stability of locus of control. Specifically, there is significant moderate stability in locus of control for males and insignificant stability in locus of control for girls in early adolescence. Furthermore, Kulas found significant sex differences with girls becoming more external and boys becoming more internal over the course of one year. Kulas hypothesizes that there may be greater stability in locus of control for adolescents who are internally oriented than adolescents who are externally oriented.
These results are consistent with earlier longitudinal research that showed that females aged 14 to 24 became more external.
Locus of control has been found to be related to a variety of choices people make in their lives including vocational and career decisions (Maddux 1991) . Individuals who have an internal locus of control generally are more active in trying to pursue their goals and improve their lives (Rotter 1966) . Furthermore, through ingenuity and perseverance, they often figure out ways of exercising some measure of control even in situations containing limited opportunities and many constraints (Bandura 1990 ). On the other hand, individuals who believe that they have no control over the outcome of situations are likely to effect little change even in situations that provide many opportunities (Bandura 1990 ).
Research on the antecedents of individual differences in locus of control is sparse (Carton and Nowicki 1994). However, Carton and Nowicki (1994) reviewed the existing body of literature and drew some general conclusions. First, adults and, in particular, parents appear to influence children's development of control contingencies. Carton and Nowicki (1994) found that the research supports the assumption that consistent parental use of reward and punishment as well as parental encouragement of autonomy are associated with a greater likelihood of the development of generalized internal control expectancies. Second, experiencing stressful life events, particularly if 6 disruptive and when young, seems to be associated with a greater likelihood of external control contingencies. Finally, there is empirical support for the assumption that children with generalized internal control expectancies as compared to children with generalized external control expectancies have parents who were more nurturing, emotionally supportive, and warm. In summary, Carton and Nowicki (1994) review of the empirical literature seems to support the influence of early experiences, particularly with parents, on the development of control expectancies. Skinner, ZinnerGembeck, and Connell (1998) examine the development of perceived control in children. They find that parental involvement, family environment, teacher warmth, and academic performance help determine the development if perceived control in children.
Carton and Nowicki's (1994) review, however, highlighted a number of shortcomings in the empirical research. First, while the existing research supports the association between early experiences and control expectancies, the process by which individual differences in control expectancies develop is still unclear. Furthermore, it is unclear the degree to which these findings generalize to the minority populations. Thus, there is still a limited understanding of the developmental process of control expectancies.
Review of the Literature on the Effects of Locus of Control and Perceived Efficacy
The Survey of Educational Opportunity, as reported in Equality of Educational Opportunity or the "Coleman Report," surveyed six hundred thousand children at five grade levels in four thousand schools. The purpose of the survey was to document the inequalities of educational opportunity experienced by ethnic minorities shortly after the passage of the Civil Rights Act of 1964. Among other findings, the survey found that a measure of the locus of control was highly 7 related to academic performance and was a more important determinant of achievement than any other factor in a student's background or school (Coleman 1966) . Andrisani (1977 Andrisani ( , 1981 used the National Longitudinal Survey (NLS) to study how "initiative"-a four item Rotter (1966) scale measure for locus of control-is related to subsequent labor market outcomes. He found that locus of control was strongly related to average hourly earnings, total earnings, occupational attainment, and the growth of these variables. However, because he found little difference in internal-external attitudes between blacks and whites in his sample, Andrisani concluded that locus of control could not explain substantial amounts of the differences between blacks and whites in labor market outcomes. Duncan and Morgan (1981) replicated the Andrisani (1977) study using the Panel Study of Income Dynamics (PSID) and using a measure of self-efficacy rather than locus of control. The authors question the causal interpretation of Andrisani's results and suggest that achievement might increase an individual's perceived efficacy. Surprisingly and despite this concern over simultaneity, Duncan and Morgan find much smaller effects using the PSID than Andrisani found with the NLS and concluded that there is little evidence that self-esteem affects labor market outcomes.
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In a recent study, Duncan and Dunifon (1998) again use the PSID and find that a measure of self-efficacy for men aged 20-29 does predict labor market outcomes fifteen to twenty years later.
Moreover, the self-efficacy of respondents aged 30-39 predicts the number of completed years of schooling of these respondents' children fifteen to twenty years later. The authors conclude "motivation" helps determine economic mobility and can strongly influence both an individual's 8 future wages and the future educational achievement of their children. Moreover, the fact that the of labor market and educational outcomes are measured fifteen to twenty years later should mitigate the concern that self-efficacy and these outcomes are simultaneously determined. Goldsmith, Veum, and Darity (1997) use measures of self-esteem and locus of control from the National Longitudinal Survey of Youth (NLSY) to test whether "psychological capital" directly effects wages. The authors allow for self-esteem and wages to be determined simultaneously, but obtain identification only though strong exclusion restrictions: the authors assume that locus of control does not directly affect wages but does affect self-esteem. The study concludes that psychological capital directly increases wages through self-esteem and indirectly increases wages through locus of control.
Another recent study, Murnane et al (1997) also uses the NLSY to measure the impact of self-esteem on labor market outcomes. The authors seek to determine whether non-cognitive skills such as interpersonal skills are valued by the labor market in the same way cognitive skills are valued. While the NLSY does have a measure of cognitive skills as measured by the Armed Forces Qualifying Test (AFQT), this survey has no direct measures of non-cognitive skills. The authors instead rely on self-esteem as a measure of these non-cognitive, inter-personal skills. They find that self-esteem both directly increases wages and indirectly increases wages though increased educational attainment. A concern with this type of study is that self-esteem may be more of an outcome than a causal factor in determining labor market and educational achievement.
Other recent work has examined the effects of non-cognitive skills on wages (Heckman, Rubinstein, and Hsee 1998) , human capital formation (Heckman 1999) , employment (Cavallo 1999) , and welfare use (Kunz and Kalil 1999) .
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With the exception of Coleman (1966) and Levine and Painter (1998) , all of the above studies have focused on labor market outcomes. In this study we focus on the relation between locus of control and the educational outcomes of teenagers using a recent longitudinal survey of the educational attainment of youth, the National Education Longitudinal Survey (NELS).
A Model of Locus of Control and the Human Capital Investment Decision
In this section, we present a model which incorporates the psychological concept of locus of control into a model of human capital investments including high school completion and college attendance. We model locus of control as influencing a teenager's belief of the return to education.
Specifically, teenagers with external locus of control believe that their behavior (e.g., graduating from high school) will have little effect on the probability of getting a "good" job. Teenagers with an internal locus of control believe that their behavior, such as graduating from high school, has a large impact on the probability of getting a "good" job.
In section 4.1, we present the human capital investment model without locus of control. In section 4.2, we add locus of control to the human capital investment model. In section 4.3, we discuss the testable implications of the model with locus of control which distinguish it from a competing model in which locus of control is a proxy for unobserved ability.
A Human Capital Investment Model without Locus of Control
In the human capital investment model, individuals weigh the benefits of continued schooling against the benefits of dropping out when deciding whether to complete additional schooling.
Specifically, the decision to graduate is based on the teenagers' estimates of the present discounted value of the monetary and other benefits they expect to receive from each alternative. In this section,
we present a version of this model. Suppose that the probability of an individual's receiving income path 1 depends upon her stock of human capital which is assumed to be solely determined by her level of education.
Individuals with more schooling will be more productive to firms and are thus more likely to receive the higher wage offers associated with income path 1. Let the probability of receiving income path 1 for high school graduates be and the probability of receiving income path 1 for high school p h dropouts be . The net present value of expected future wages will differ for high school graduates p d and high school dropouts. First, individuals who stay in high school cannot work. Thus, if it takes S periods to complete school, the individual will receive no earnings for the first S periods. Second, the expected value of wages at time t will differ for high school graduates and high school dropouts as the respective probabilities of receiving income paths 1 and 2 differ. Let the expected value of wages at time t for high school graduates be and that for high school dropouts be
and define
The net present values of future wages for high school graduates, , and high school dropouts, graduating from high school is the probability that the net present value of expected earnings for high school graduation exceeds the net present value of expected earnings for dropping out. That is, Let each income path be determined by the following earnings equations where the vector X contains individual and family characteristics. Substituting equations (5) into equations (3) and (4), we get
We can estimate the effect of individual and family characteristics on the probability of an individual's graduating from high school with the following reduced-form probit model where Z contains variables that influence earnings, determine the discount rate, , and determine (t) the probabilities of receiving income path 1.
Adding Locus of Control to the Human Capital Investment Model
In this section, we incorporate locus of control-the expectation that individuals have concerning the effectiveness of behaviors in achieving certain outcomes or goals-into the human capital investment model. Unlike much of the previous literature, we introduce locus of control into the model of the decision to graduate from high school without having to resort to assuming that it directly increases productivity as if it were a measure of ability. probabilities that an individual receives income path 1 if that individual graduates from high school or drops out respectively. Assume that an individual with a value of equal to positive infinity will believe that is equal to 1 or, in other words, that by graduating from high school they will receive p h income path 1 with certainty. Likewise, an individual with a value of equal to infinity will believe that -the probability of receiving income path 1 if they drop out -is zero. An individual with p d 5 One can justify such a model by appealing to the fact that empirical econometricians have had very difficult time separating the effects of education from those of selection when estimating the returns to education. While teenagers may have a good idea of the distribution of wages in the economy, they might have a more difficult time determining the conditional distribution, especially in light of selection. Thus, as the teenagers are not completely informed on the conditional distribution, psychological traits such as locus of control can have an influence. (See Manski (1993) and Hanushek (1993) for a discussion of these issues.)
6 Note that we are explicitly not modeling locus of control as a direct determinant of wages (and thus of the value of graduating from high school) as the literature on motivation has done. Modeling locus of control as a direct determinant of wages seems, to us, to be an ad hoc assumption, and we preferred to develop a model in which locus of control influences educational investments and thus wages through its influence on perceived probabilities of outcomes. This approach seems to be more consistent with the concept of locus of control as developed in the psychology literature. We develop a test between our model and a model in which locus of control is a direct determinant of wages in Section 4.3.
a value of equal to negative infinity will believe that both and are equal to . Thus, an p h p dp individual's perceived probabilities of receiving income path 1 is a function of that individual's locus of control. 5 In particular, let where is the standard normal probability distribution function.
Teenagers with more internal locus of control tend to believe that their actions, such as graduating from high school, will influence the likelihood that they receive a high earnings stream while teenagers with more external locus of control tend to believe that graduating from high school has little effect on the likelihood of receiving higher earnings. Thus, the probability that we observe a teenager graduating from high school is also a function of their locus of control. Substituting equations (8) into equation (6) we get
and the reduced-form probit is now where Z, as before, contains variables that influence earnings as well as variables which determine the discount rate, (t), and is a measure of locus of control.
From data on a random sample of teenagers that includes the variables in Z, , and I, one can estimate reduced form probit models (equation (10)) to determine the effect of locus of control on the likelihood that teenagers graduate from high school.
Implications of the Economic Model of Locus of Control and Comparisons with the a Competing Model of Locus of Control as Unobserved Ability
The model described by equation (9) and the probit equation (10) implies that increases in locus of control (becoming more internal) should be observed to increase the likelihood that a teenager graduates from high school:
Since the probit equation relating locus of control with high school graduation (equation (10)) is a reduced form relationship, it is consistent with other structural models of how locus of control might affect human capital investments besides the one described in Section 4.2. For example, our measure of locus of control might simply be picking up unobserved determinants of ability and thus might increase the probability of graduating from high school. That is, the channel by which locus of control affects human capital investment could be quite different than the one we model yet we would still find a positive relationship in our empirical analysis. Therefore, we wish to explore
implications of our economic model that will distinguish it from a model where locus of control is an unobserved ability characteristic.
In our model, the perceived probability of getting the high wage path conditional upon graduating from high school is greater for teenagers with internal locus of control than for teenagers with external locus of control. Likewise, the perceived probability of getting a high wage path conditional upon dropping out of high school is lower for teenagers with internal locus of control than for teenagers with external locus of control. Teenagers with internal locus of control, recall, believe that their actions will greatly influence what happens to them while teenagers with external locus of control believe outcomes are less related to their actions are perhaps are due to good fortune.
This result follows directly from equation (11). Note that:
Therefore, according to equation (2), teenagers with internal locus of control who graduate from high school should have greater expectations for the future than teenagers with external locus of control who graduate from high school. However, teenagers with internal locus of control who drop out should have lower expectations than teenagers with external locus of control who drop out.
The implications of a model in which locus of control is an unmeasured component of ability differ from the implications of our economic model of locus of control. If teenagers with internal locus of control are simply higher ability teenagers, then they should be more likely to receive the high wage path either as high school graduates or as dropouts than external locus of control
teenagers. In other words, if our measure of locus of control, , is picking up a component of unmeasured ability, , then:
Therefore, our economic model of locus of control has testable implications which can distinguish it from a model in which locus of control is a measure of unobserved ability.
Since locus of control is highly correlated with ability, we will use the rich set of measures of cognitive ability available in the NELS as controls in our probit analyses.
Data
The data for this study consist of the baseline and third follow-up surveys of the National Education Longitudinal Study of 1988 (NELS). The baseline survey was conducted in 1988 and collected background, cognitive, and psychological data from students as well as data from the students' teachers and school. Three follow-up surveys were conducted at two year intervals following the initial baseline survey. Thus, the third follow-up survey occurred in 1994-roughly two years after most students would have graduated from high school. Importantly, as part of the third follow-up survey, information was collected on students' graduation status and college attendance.
The NELS data were taken from a nationally representative sample of 1,000 schools and 25,000 eighth graders were randomly selected from these schools. For the purposes of this study, we use only the roughly 15,000 students on whom complete information was available.
7 Cameron and Heckman (1993) suggest that including GED recipients with high school dropouts is appropriate.
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The NELS contains psychological scales measuring locus-of-control and self-esteem as part of the base-year student questionnaire. Items for the locus-of-control scales were derived from
Rotter's internal-external control scale (1966) and are reported in Appendix Table A4 . The items were measured on a four point Likert scale from "strongly disagree" to "strongly agree." Each item was individually standardized to a mean of zero and a standard deviation of 1. Each composite scale is the average of the standardized scores of the questionnaire items of which it is composed. Math scores and reading scores are from tests administered in the base year survey, when students were in the eighth grade.
During the third follow-up survey, information was collected on the graduation status of the student. Recall that the third follow-up survey was given six years following the 1988 base-year survey which was given to a random sample of 8th graders. Thus, the third follow-up survey was given about two years after most teenagers would have graduated from high school. Students who did not graduate but received a General Equivalency Diploma (GED) are included with the high school dropouts.
7 Table 1 reports summary statistics for our entire sample of teenagers and separately for those teenagers who graduated from high school by the time of the third follow-up survey and those who did not. 81 percent of the sample graduated from high school and 59 percent attended college. 11 percent of the sample is black and an additional 9 percent of the sample is Hispanic. 23 percent live in urban neighborhoods and 27 percent live in rural neighborhoods. High school dropouts come from poorer families, are more likely to be black, Hispanic, and to live in urban neighborhoods and in the Midwest than are high school graduates. Moreover, high school dropouts had lower scores in both math and reading and had more external locus of control in the eighth grade.
Probit Analysis of the Effect of Locus of Control of Education
We estimate equation (10) using probit analyses for two different dependent variables-high school graduation and college attendance. The data were weighted so as to be representative of a national population. Table 2 reports the key results of the probit models in the form of estimated changes in the probability of graduating from high school or attending college holding all other variables at their mean values. The complete set of results are reported in Appendix Table A1 .
Column (1) of Table 2 reports the results of a sparse specification which includes controls for race, ethnicity, gender, region, and the teenager's eighth grade locus of control. Locus of control in the eighth grade is a strong (and statistically significant) predictor of whether the teenager will graduate from high school. A one standard deviation increase in locus of control is estimated to lead to a 6.8 percentage point increase in the likelihood of graduating from high school (0.068 = 0.738 x 0.092). In this specification, black teenagers are estimated to be 9 percentage points less likely than white teenagers to graduate from high school and Hispanic teenagers are estimated to be 7 percentage points less likely to graduate from high school. Females are 2.6 percentage points more likely than males to graduate from high school.
Column (2) reports the results of a specification which also includes results from reading, math, science, and history tests given in the eighth grade, grades, and controls for father's and mother's education. Math ability in the 8 th grade is highly correlated with the teenager's eventual high school graduation status 6 years later. Reading, science, and history scores, on the other hand, neither have a sizeable nor a statistically significant effect on the likelihood that a teenager will graduate from high school. (The marginal effects of science and history scores are only reported in the Appendix.) Including the additional controls reduces the estimated difference in graduation rates between black and Hispanic teenagers and white teenagers to a level not significantly different from zero. Similarly, the difference between females and males is no longer statistically different from zero. The marginal effect of locus of control, with the inclusion of the additional controls for test scores and parents education, has become smaller but is still statistically significant. A one standard deviation increase in locus of control is estimated to lead to a 1.6 percentage point increase in the probability of graduating from high school (0.016 = 0.738 x 0.022). The effect of locus control on high school graduation is large, but not quite as large as the effect of math ability. For comparison, note that a one standard deviation increase in math ability is estimated to increase the probability of graduating from high school by 5 percentage points (0.050 = 10.07 x 0.005).
Column (3) reports the results of a specification which also includes a set of parenting variables. The estimated effects change little from the effects reported in Column (2), except in now Hispanic teenagers are estimated to be 1.8 percentage points more likely to graduate from high school than white teenagers and this difference is statistically significant. Column (4) also includes controls for family structure in the 8 th grade and for whether the teenager's family experiences any changes in their family structure between the teenager's 8 th and 12 th grades. Again, very little changes from Column (3). In this most expansive specification, the marginal effect of locus of control is large and statistically significant. A one standard deviation increase in locus of control is estimated to lead to a 1.4 percentage point increase in the probability of graduating from high school.
Columns (5) through (8) report similar specifications for the probability that the teenager has attended any college by the time of the third follow-up survey, six years following the initial 8 th grade 20 survey. Column (5) reports the results of the sparse specification with only controls for race/ethnicity, gender, region, and locus of control. Black teenagers are estimated to be 13 percentage points less likely to attend college. Hispanic teenagers are estimated to be 11 percentage points less likely to attend college. Female teenagers are estimated to be 7 percentage points more likely to attend college. Eighth grade locus of control has a large and statistically significant impact of the probability of graduating from high school. A one standard deviation increase in locus of control is estimated to increase the probability of attending college by 11.6 percentage points.
Columns (6), (7), and (8) add controls for test scores and parents education, parenting behavior, and family structure respectively. In the most expansive specification, reported in Column (8), black and Hispanic teenagers are 3.5 and 7.3 percentage points more likely than white teenagers to attend college. Females are 6.7 percentage points more likely to attend college than males. A one standard deviation increase in math ability leads to a 9 percentage point increase in the probability of college attendance while a one standard deviation increase in reading ability leads to a 2 percentage point increase in the probability of college attendance. Locus of control remains an important and statistically significant determinant of college attendance. A one standard deviation increase in locus of control is estimated to increase the probability of attending college by 3.2 percentage points. Table 3 reports the key results of probit models for high school graduation and college attendance which allow for a different effect of locus of control by race and ethnicity. The full set of results are reported in Appendix Table A2 . Locus of control has a larger influence on the likelihood that Hispanic teenagers graduate from high school. The effect of locus of control on high school graduation is equal for black and white students. The effect of locus of control on the 21 likelihood of college attendance is larger for black teenagers than for white or Hispanic teenagers.
Testing the Implications of the Economic Model of Locus of Control Versus a Model in which Locus of Control is a Measure of Unobserved Ability
In Section 4.3, we describe some implications of our economic model of locus of control that differ from a model in which locus of control is simply measuring an unobserved component of ability. In our model, teenagers with internal locus of control believe that they will be more likely to achieve a "high wage path" conditional upon graduating from high school than do teenagers with external locus of control. Conversely, teenagers with internal locus of control believe that conditional upon not graduating from high school, they will be less likely to achieve a "high wage path" than do teenagers with external locus of control. If locus of control were a component of ability, then higher ability students should expect to do better conditional upon graduating from high school and conditional upon not graduating from high school.
Fortunately, in the NELS we have two measures of teenager's expectations for the future that we can use to directly test between the economic model of locus of control and the ability model of locus of control. The two measures are "expected income at age 30" and "expected occupation."
We coded the expected occupations into high-skill and low-skill jobs. Our model implies that teenagers with internal locus of control should expect higher incomes and to be in higher skilled occupations conditional upon graduating from high school, than do teenagers with external locus of control. In addition, teenagers with internal locus of control should expect lower incomes and to be less likely to be in a high skilled occupation, conditional upon not graduating from high school, than teenagers with external locus of control. If locus of control is a measure of ability, then teenagers 22
with internal locus of control should expect higher incomes and to be more likely to be in a high skilled occupation than external teenagers whether we condition upon high school graduation or not.
To test between these competing hypotheses, we estimate the following regression models:
EI is a measure of expected income and EO is a measure of expected likelihood of being in a high skilled occupation. Internal is a dummy variable which is one if the teenager's 8 th grade locus of control is in the top quartile of scores. External is a dummy variable equal to one if the teenager's locus of control is in the bottom quartile. Neutral is equal to one if locus of control is between the 25 th and 75 th percentiles. Hsgrad is a dummy variable equal to one if the teenager has graduated from high school by the time of the third follow-up survey.
In addition to these tests of the model, we also explore whether eighth grade math ability is increasing with internal locus of control among both high school graduates and high school dropouts.
If math ability is not increasing with locus of control, our test distinguishing our model from a model of unobserved ability likely will have little power. Table 4 reports the results from regressions estimating equations (14)- (16). The first three columns of Table 4 report the results for expected income; the middle three columns report the results for expected probability of being in a high skilled occupation; the last three columns report the results for math achievement. These full regression results are reported in Appendix Table A3 .
Column (1) of Table 4 reports predicted expected income for three groups, those with internal, neutral, and external locus of control. Controls include race, ethnicity, gender, region, and whether the teenager lives in an urban or rural area. Internal teenagers expect a greater amount of income than either neutral or external teenagers, but the expectations for the three groups are not statistically significantly different from one another.
Column (2) of Table 4 reports predicted expected income for six groups-high school graduates with internal, neutral, and external locus of control and high school dropouts with internal, neutral, and external locus of control without additional controls. Internal high school graduates expect to receive greater levels of income than external high school graduates. However, internal high school dropouts expect to receive lower levels income than external high school dropouts. The same pattern is exhibited in Column (3), which reports a specification that also controls for race, ethnicity, gender, region, and whether the teenager lives in an urban or rural area. Internal high school graduates expect to earn more than external high school graduates. However, internal high school dropouts expect to earn less than external high school dropouts.
Columns (4) through (6) report predicted probabilities of being in a high skill occupation and a similar pattern of results is found. Internal high school graduates are more likely to expect to be in a high skill occupation than are external high school graduates. Internal high school dropouts, on the other hand, are less likely to expect to be in a high skill occupation than are external dropouts.
Note that this pattern of results for income and occupational expectations are exactly the pattern predicted by our human capital investment model incorporating locus of control. The pattern of results are inconsistent with a model in which locus of control is a proxy for unobserved ability.
To add assurances that the pattern of results reported in the first six columns of Table 4 are inconsistent with a model of ability, the last three columns present results for math achievement.
Internal high school graduates reports higher math achievement than do external high school graduates. In addition, internal high school dropouts also report high math achievement than do external high school dropouts. This pattern is, as expected, consistent with a model of achievement.
Because internal dropouts have worse expectations than do external dropouts, and because the pattern of expectations differs from that for math ability, the results Table 4 support our economic model in which locus of control affects teenager's evaluation of the probability of receiving a "high wage path" conditional upon educational investments. The patterns for expected income and occupation are not consistent, however, with a model in which locus of control is a measure of ability.
Discussion and Robustness Checks
Our results reported in Section 6 show that having an internal locus of control is an important determinant of educational attainment. Because the effect of locus of control on educational attainment is robust to the inclusion of a wide set of ability, parenting, and family structure controls, it is measuring something different form these variables. While locus of control is correlated with cognitive ability it is measuring something distinct. Our model of locus of control implies that internal teenagers who fail to invest in education should expect to have worse outcomes than external 25 teenagers who fail to invest in education. This implication is not implied if locus of control is a measure of ability. Higher ability teenagers should uniformly expect to have better outcomes. The empirical evidence supports our model of locus of control and rejects a model that considers locus of control a measure of ability.
A major concern remain. How is a teenager's locus of control formed? The psychological literature suggests that early achievement helps determine a teenager's locus of control. Moreover, a teenager's locus of control is still being formed when he or she is in the 8 th grade. Using the NELS, we can determine how stabile a teenager's locus of control is between the 8 th , 10 th , and 12 th grades. Tables 6 and 7 respectively report correlations of math and reading tests in the 8 th , 10 th , and 12 th grades. The correlations for math ability are the highest-roughly 0.8 to 0.9-while the correlations for reading ability are only slightly smaller-roughly 0.7 to 0.8.
Conclusion
The economic model presented in Section 4 suggests that locus of control will influence a teenager's decision to graduate from high school. It does so through its effect of a teenager's perception of the link between his or her actions (graduate from high school) and subsequent outcomes (the likelihood of receiving high wages). This model has the attractive features of both being consistent with most human capital models and with psychologists' concept of locus of control. The empirical results show that eighth-grade locus of control does indeed exhibit a strong 26 influence on teenagers' graduation decisions. The effect of locus of control on the decision to graduate is large and robust to the inclusion of a wide set of ability, parenting, and family structure variables. Importantly, the patterns of teenager's expectations are consistent with our model of locus of control and are not consistent, however, with a model in which locus of control is a measure of ability.
In conclusion, it appears that modeling psychological factors in economic models can assist in understanding human capital investment decisions. Furthermore, these models can help guide empirical work which in turn may provide useful information for the development of effective public policy programs for high school dropouts. Future research should more fully examine the role of these and other psychological factors in teenagers' decision-making process. Standard errors in parentheses. All models include controls for region. * significant at 5% level; ** significant at 1% level Standard errors in parentheses * significant at 5% level; ** significant at 1% level
